HSF1 regulates expression of G-CSF through the binding element for NF-IL6/CCAAT enhancer binding protein beta.
Heat shock factor 1 (HSF1) is the major heat shock transcription factor and plays an essential role in mediating the cellular response to physiological and environmental stress. We found that LPS-induced expression of the granulocyte-colony stimulating factor (G-CSF) gene was upregulated in HSF1 knock-out (HSF1(-/-)) mice using a gene array. In order to determine whether and how HSF1 regulates the induced expression of G-CSF, mRNA, and protein levels of G-CSF were detected by Northern blotting and ELISA, the promoter of G-CSF was analyzed with an online transcription element search system and the transcriptional activity of the G-CSF promoter was analyzed by EMSA and a reporter gene assay. The results showed that transcription and protein secretion of G-CSF induced by LPS are both inhibited by HSF1. Three high affinity binding sites for NF-IL6/CCAAT enhancer binding protein beta, but no heat shock element, were identified in the core promoter of G-CSF. The DNA-binding capability of NF-IL6 to the G-CSF promoter was reinforced by LPS but not influenced by heat shock or HSF1. However, HSF1 was observed to bind to the binding sites of NF-IL6 in the G-CSF promoter. The transcriptional activity of the G-CSF promoter was enhanced by LPS or NF-IL6 and inhibited by HSF1 in a dose dependent manner. We conclude that HSF1 regulates expression of G-CSF through binding to the NF-IL6-binding element.